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http://iri.columbia.edu/our-­‐expertise/climate/forecasts/enso/current/

Current La Nina Forecast

Update	
  on	
  9/15?

Neutral

La Nina

Winter
2016-17

now



La Nina Neutral El Nino
Climatology 35% 30% 35%
NDJ, 2016-17 39%    57%    4%      

http://iri.columbia.edu/our-­‐expertise/climate/forecasts/enso/current/

Update	
  on	
  9/15	
  



Seager	
  et	
  al.,	
  Quart.	
  J.	
  Royal	
  Met.	
  Soc.,	
  2009;	
  http://ocp.ldeo.columbia.edu/res/div/ocp/drought/storm_track.shtml

Colored 
blobs 
show 
example 
storms 
coming 
across 
Pacific in El 
Nino and 
La Nina 
year

How does 
La Nina 
affect our 
weather?



Average Effect of La Nina on Winter Precipitation

(Departure from normal winter, %)

Figure courtesy of David W. Pierce (SIO)



Average Effect of La Nina on Winter Temperature

(Departure from normal winter, deg F)

Figure courtesy of David W. Pierce (SIO)



Average La Nina vs. 4 Years of Drought

(Departure from normal for winter, %)

Average La Nina response

Figure courtesy of David W. Pierce (SIO)



Average La Nina response                                      Drought, 2012-2015
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Average La Nina vs. 4 Years of Drought

(Departure from normal for winter, %)

Figure courtesy of David W. Pierce (SIO)



ENSO Summary
• Observations and models suggest that tropical Pacific SST conditions will 

be colder than normal during this winter, but currently that cooling looks 
to be weak and may or may not reach the definition of La Nina.

• As of Sept 8th:
• ENSO-Neutral conditions are slightly favored (between 55-60%) 

during the upcoming Northern Hemisphere fall and winter 2016-17 
• Current La Nina est: 39% chance
• Little chance of El Nino continuing (4% chance)

• Current ocean conditions:
• Not quite La Nina yet, but close to -0.5 oC threshold
• Weaker than winter of 1998/1999 was in August



Drought	
  Monitor	
  September	
  2016

State	
  of	
  the	
  Climate	
  in	
  California	
  – Alex	
  Tardy,	
  NOAA	
  meteorologist

September	
  15,	
  2016

D4
D3



Seasonal	
  precipitation	
  

Driest

Wettest

normal



5 year	
  precipitation	
  since	
  January	
  2011
September	
  13,	
  2016

Station	
  5 year	
  
precipitation	
  	
  

Total
Deficit	
  Calendar	
  Year

2015-­‐16
%	
  Annual

30-­‐y	
  Annual	
  
average

Lost	
  
precipitation

San	
  Diego	
  (SAN)
43.96 14.85	
  inches 7.86	
  or	
  76% 10.34 1	
  ½	
  	
  season

Santa	
  Ana	
  (Fire	
  stn)
37.40 40.38	
  inches 5.19	
  or	
  38% 13.63 3	
  seasons

Riverside	
  (Fire	
  stn)
36.58 22.60 inches 5.59	
  or	
  54% 10.33 2	
  seasons

Palomar	
  Mtn
114.10 59.15	
  inches 16.87	
  or	
  56% 30.20 2	
   seasons

Idyllwild
109.55 48.01	
  inches 21.55	
  or	
  79% 27.41 1	
  ½	
  	
  season

Palm	
  Springs
14.59 13.19	
  inches 3.59	
  or 74% 4.83 2	
  ½	
  	
  seasons



Jet	
  zonal	
  wind	
  December	
  1	
  to	
  March	
  31

Jet	
  zonal	
  wind	
  2015-­‐16

Northwesterly	
  oriented	
  JET
Unusually	
  strong	
  and	
  westward	
  
position	
  of	
  jet	
  stream

1982-­‐83 1997-­‐98



250	
  mb zonal	
  wind	
  2015-­‐16
Departure	
  from	
  normal

November	
  to	
  March	
  2015-­‐2016

Strong	
  
Winds

ridge

Pacific	
  Jet

Subtropical	
  jet

Strong	
  
Winds

Big	
  Swell



2015-­‐16	
  pattern
unusually	
  deep	
  long	
  wave	
  trough

L
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Click	
  Here

2011	
  to	
  2015	
  drought	
  years	
  atmospheric	
  anomalies	
  – 250	
  mb zonal	
  wind

HHLess	
  
wind

Less	
  
wind

Less	
  
wind

Less	
  
wind

Less	
  
wind

Less	
  
wind

HH More	
  wind

More	
  wind

More	
  wind

More	
  wind

2011-­‐12 2012-­‐13

2013-­‐14

2014-­‐15



2011	
  to	
  2015	
  drought	
  years	
  atmospheric	
  anomalies	
  – 500	
  mb heights

Click	
  Here

H L

H HL

2011-­‐12 2012-­‐13

2013-­‐14 2014-­‐15



Precipitation	
  past	
  36	
  months

2012-­‐15

2013-­‐16



2013-­‐2016

Past	
  36	
  months	
  – warmest	
  on	
  
record



June	
  to	
  August	
  2016
Temperature	
  departure Percent	
  of	
  Normal	
  precipitation	
  

Near	
  normal	
  coast	
  and	
  above	
  
normal	
  mountains	
  and	
  deserts

Much	
  below	
  normal	
  monsoon	
  
precipitation	
  in	
  California



June	
  18	
  to	
  20,	
  2016	
  extreme	
  high	
  temperatures

Location Saturday Sunday Monday
Yorba Linda 98 108 109

Lake	
  Forest 95 104 109

Santa	
  Ana 94 103 107

San	
  Diego	
  SAN 80 88 86

Ontario 99 111 112

Riverside	
  Arpt 101 111 114

Lake	
  Elsinore 97 107 115

Escondido 94 103 106

Ramona 97 106 109

El	
  Cajon 95 104 107

Palomar Mt 84 93 96

Alpine 96 106 107

Wrightwood 81 89 92

Hesperia 95 104 108

Palm Springs 106 118 122

Thermal 109 119 121

Borrego	
  Springs 109 117 122*
Red	
  =	
  record	
  for	
  date



Fuel	
  moisture

Near	
  record	
  dry



Hydro.ucla.edu/monitor_ca/index.html



Warm	
  Ocean
Sea	
  Surface	
  Temperature	
  Anomaly

August	
  9,	
  2016

Average	
  July	
  temperature	
  
at	
  La	
  Jolla	
  was	
  72	
  F	
  with	
  a	
  
peak	
  of	
  77.4	
  F

Warmer	
  coastal	
  temperature	
  can	
  cause	
  warmer	
  overnight	
  low	
  
temperatures,	
  higher	
  humidity	
  and	
  less	
  cooling	
  in	
  the	
  daytime	
  heat



September	
  12,	
  2016

Recent	
  
Cooling

Recent	
  
Warming

Cooling	
  (below	
  normal)	
  occur	
  along	
  the	
  West	
  Coast	
  this	
  
summer	
  from	
  north	
  to	
  south	
  and	
  coastal	
  areas	
  had	
  normal	
  
average	
  air	
  temperatures



May	
  Grey	
  –
June	
  Gloom

El	
  Nino
Blob

El	
  Nino

Ocean	
  Temperatures
Oceanic	
  Nino	
  Index	
  and	
  CA	
  Bight

La	
  NinaLa	
  Nina

California	
  Bight	
  Ocean	
  Temperatures	
  Affect	
  Cloud	
  Cover

Rapid	
  ocean
cooling	
  in	
  
2016

Year

drought
record	
  heat



Weak	
  La	
  Nina	
  or	
  Neutral	
  ENSO	
  favored

Neutral

La	
  Nina

Winter
2016-­‐17

now



Water	
  Year
Neutral	
  ENSO

ENSO	
  ONI
(NDJ)

October-­‐
April

PDO
(DEC)

AO
(DJF)

2003-­‐04 0.4 5.18 0.38 0.36

2001-­‐02 -­‐0.1 2.99 -­‐0.93 -­‐0.18

1996-­‐97 -­‐0.4 7.65 -­‐0.03 -­‐0.14

1993-­‐94 0.2 9.82 1.07 0.92

1992-­‐93 0.2 17.81 0.53 0.60

1989-­‐90 0.4 11.77 -­‐2.23 1.30

1988-­‐89 -­‐0.1 6.23 -­‐0.21 1.67

1985-­‐86 -­‐0.4 13.90 0.38 -­‐0.63

1981-­‐82 -­‐0.1 11.42 0.67 0.03

1980-­‐81 -­‐0.1 8.06 -­‐0.1 -­‐0.33

1979-­‐80 0.5 14.96 -­‐0.42 -­‐0.42

1978-­‐79 -­‐0.1 14.73 -­‐0.43 -­‐.0.28

1966-­‐67 -­‐0.3 10.42 -­‐0.32 -­‐0.85

1961-­‐62 -­‐0.4 8.88 -­‐2.69 0.47

1960-­‐61 -­‐0.2 3.39 0.17 -­‐1.22

1959-­‐60 -­‐0.2 7.24 0.86 -­‐1.18
9.65



San	
  Diego	
  Big	
  Monthly	
  Rainfall

Winter  October  to  April

Month	
  Year Total	
  Precipitation October-­‐
April

ENSO	
  ONI

January	
  1993 9.09 17.81 0.2	
  (neutral)

January 1995 8.06 16.63 1.3

February	
  1998 7.65 16.19 2.5

March	
  1991 6.96 11.77 0.4	
  (neutral)

March	
  1983 6.57	
   17.87 2.3

December 1965 6.60 14.74 1.5

January	
  1978 5.95 16.54 0.7

February 2005 5.83 22.35 0.7

January 1979 5.82 14.03 -­‐0.1	
  (neutral)

November 1965	
   5.82 14.74 1.5

January	
  1980 5.58 14.96 0.5

December	
  2010 5.00 12.18 -­‐1.4
2010-­11

Drought	
  Buster	
  Year



Historical	
  ENSO	
  periods
El	
  Nino	
  warm	
  =	
  red	
  	
  	
  	
  	
  	
  blue=cool	
  phase

2009-­‐10
2006-­‐07

2002-­‐051997-­‐98
1994-­‐95

1991-­‐92

1987-­‐88
1982-­‐83

2015

2010-­‐11

Dry
AVG/
DRY

Dry

mix

AVGWet
AVG

Wet

Wet

Wet

AVG
1972-­‐73

1963-­‐661957-­‐58
Wet



What	
  is	
  the	
  La	
  Nina	
  pattern?



Typical	
  La	
  Nina	
  Impact	
  to	
  Weather



Credit:	
  Scripps	
  Institution	
  of	
  Oceanography

Atmospheric	
  River	
  major	
  events	
  can	
  be	
  any	
  year



All	
  La	
  Nina	
  years	
  precipitation	
  anomaly



Precipitation	
  Anomaly	
  for	
  La	
  Nina	
  Years
Month	
  by	
  Month

October November December

January February March



October	
  to	
  April	
  All	
  ENSO	
  neutral

December	
  to	
  February	
  All	
  ENSO	
  neutral

Precipitation
ENSO	
  neutral

DRY

DRY



Neutral	
  Years	
  ENSO	
  
(-­‐0.5	
  to	
  0.5	
  Ocean	
  Nino	
  index)








